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Abstract
CIOs can judge the effectiveness of their business-IT alignment activities by
assessing maturity of processes in domains relevant to alignment. Currently, as-
sessment instruments that support this are being developed. This paper reports
on a case study aimed at validating four process domains we deemed necessary
for inclusion in an assessment instrument that focuses on business-IT alignment
at the level of inter-organizational collaboration. Our case study research draws
on empirical evidence from an inter-organizational collaboration among differ-
ent government departments within the state of Tamaulipas in Mexico. The
case study revealed that the domains included in the alignment assessment in-
strument are the most important ones to address when achieving business-IT
alignment in inter-organizational collaborations.
Contents
1 Introduction 3
1.1 Business-IT alignment . . . . . . . . . . . . . . . . . . . . . . . . 4
1.2 Inter-organizational collaborations . . . . . . . . . . . . . . . . . 6
2 Validation of Maturity Models 7
2.1 MM Development Process . . . . . . . . . . . . . . . . . . . . . . 7
2.2 MMs validation criteria . . . . . . . . . . . . . . . . . . . . . . . 8
3 B-ITa Domains 9
4 Validation Method 11
4.1 Case Study Site . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
4.2 Analysis Process . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
5 Case Study Results 16
5.1 New theoretical statements . . . . . . . . . . . . . . . . . . . . . 17
5.2 Implications of the validation’s results . . . . . . . . . . . . . . . 19
6 Conclusion and Future Work 21
1
List of Figures
1.1 Business-IT alignment framework (adapted from [1]). . . . . . 5
2.1 MM development process. . . . . . . . . . . . . . . . . . . . . 8
3.1 B-ITa domains in the ICoNOs MM. . . . . . . . . . . . . . . 9
4.1 IT and business sides in the Tamaulipas state government
structure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
4.2 The data analysis process (adapted from [2]). . . . . . . . . . 14
5.1 B-ITa domains found in the validation case studies. . . . . . . 20
List of Tables
1.1 B-ITa definitions. . . . . . . . . . . . . . . . . . . . . . . . . . 5
5.1 Educative credit request process. . . . . . . . . . . . . . . . . 18
2
Chapter 1
Introduction
Concerns such as identifying ways to control costs, improve quality, increase
effectiveness, and manage risk have become increasingly important for CIOs as
organizations face more and more pressure to gain and maintain their competi-
tive edge. Assessment instruments have been developed to assist organizations
in these efforts. These instruments serve as tools to identify, prioritize, and
implement improvements in different areas within organizations. A maturity
model (MM) is one kind of these assessment instruments. MMs have been de-
veloped to assess specific areas against a norm. Based on maturity assessments,
organizations, then, know the extent to which activities in such areas are pre-
dictable.
Business-IT alignment (B-ITa) is recognized as a solution to the concerns
mentioned above. CIO magazine’s State of the CIO 2008 research reveals that
alignment is still a top priority for CIOs [3]. In this paper, we address B-ITa
at an operational level and define it as the process of matching services offered
by IT with the requirements of the business [4, 5]. B-ITa can be achieved at
various levels of maturity. Therefore, maturity models seem a suitable vehi-
cle for organizations to use in order to gain a deeper understanding of how
they progress toward better alignment. Although literature (e.g., [6, 7, 8]) pro-
poses MMs to assess B-ITa, to the best of our knowledge there is no MM that
specifically addresses the aspects needed for achieving alignment between busi-
ness and IT in inter-organizational collaborations – which is another important
topic for CIOs [9]. Inter-organizational collaborations arise when organizations
redesign themselves to cooperate with other enterprises due to increasing com-
petitive pressure in their markets. Our research is set out to develop a matu-
rity model (the so-called ICoNOs MM – IT-enabled Collaborative Networked
Organizations Maturity Model) to assess B-ITa in inter-organizational col-
laborations. If achieving B-ITa is complex in single enterprises, with the ad-
vent of inter-organizational collaborations, it becomes more complex because in
such settings, B-ITa is driven by economic processes instead of by centralized
decision-making processes.
This paper builds on earlier publications [4, 10], in which we reported on our
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motivation for developing the ICoNOs MM and on how we began to validate
the model. In this paper, we leverage our earlier results and describe how we
used a case study to validate the B-ITa domains included in the ICoNOs MM.
These domains are: partnering structure, IS architecture, process architecture and
coordination. A domain is a group of processes that help to have improvements
in a particular area of inter-organizational collaboration. We deem the four
B-ITa domains above to be the necessary domains to address when achieving
B-ITa in inter-organizational settings. The present validation study represents
a continuation of previous validation efforts that help us to confirm the domains
that should ultimately be included in our MM.
In the remainder of this chapter we first elaborate on two concepts: B-ITa
and inter-organizational collaborations. This serves as background for the rest
of the paper, which is organized as follows: first, we briefly present (i) the MM
development process we are following and, (ii) some validation aspects of MMs.
Then, in Chapter 3, we describe the B-ITa domains that we are validating. Fur-
thermore, we present the validation approach we followed. Finally, we discuss
the results, summarize our conclusions and present our immediate future work.
1.1 Business-IT alignment
The term B-ITa is already more than 15 years old (see e.g. [11]). However, de-
spite years of research, B-ITa still ranks as a major modern-day area of concern
for CIOs [3]. Table 1.1 presents a summary of several B-ITa definitions that can
be found in literature.
B-ITa is, in this paper, defined as the process of matching services offered
by IT with the requirements of the business. This definition is related to the
definitions given in Table 1.1 as follows. First, we do not consider alignment
as a steady state but as an operational process that needs continuously be
improved. This is similar to those definitions that also stress that B-ITa is a
process [11, 15, 16, 17], but differs from the other half, which sees B-ITa as
a desired state. As a process, B-ITa has a final state that can be reached,
i.e., an optimal situation of B-ITa (as can be seen in some of the definitions,
e.g., [8, 12, 13, 14]).
Second, our definition emphasizes the operational level of B-ITa. Many au-
thors in the B-ITa field approach alignment purely at the strategic level, e.g.
Chan et al. [14], Luftman [8], and Broadbent and Weill [12]. In contrast, the
work of Maes et al. [15] seems to be applicable both at the strategic as well as
the operational level, while the others seem to make no clear, explicit commit-
ment. In our definition, with the term ‘services offered by IT’, we only consider
information systems as a common denominator solution to match the require-
ments of the business. As our work is focused on inter-organizational settings,
we explore the B-ITa concept in that context. Thereby, the ‘requirements of
the business’ term covers the systems requirements derived from analyzing the
goal(s) of the inter-organizational collaboration (see next section).
We analyze the B-ITa concept in inter-organizational collaborations based
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Table 1.1: B-ITa definitions.
Author Definition
Henderson and Venkatraman [11] The allocation of IT budgets such that business
functions are supported in an optimal way.
Broadbent and Weill [12] The degree of congruence of an organization’s IT
strategy and IT infrastructure with the organi-
zation’s strategic business objectives and infras-
tructure.
Reich and Benbasat [13] The degree to which the IT mission, objectives,
and plans support and are supported by the busi-
ness mission, objectives and plans.
Chan et al. [14] The situation that occurs when IS functions are
amalgamated with the most fundamental strate-
gies and core competencies of the organization.
Maes et al. [15] A continuous process, involving management
and design sub processes, of consciously and co-
herently interrelating all components of the busi-
ness/IT relationship to contribute to the organi-
zation’s performance over the time.
Duffy [16] The process of achieving competitive advantage
through developing and sustaining a symbiotic
real relation between business and IT.
Luftman [8] A state where IT is applied in an appropriate and
timely way, in harmony with business strategies,
goals and the needs.
Senn [17] Ensuring that every single action performed by
IT individuals is focused on building and deliv-
ering shareholder/stakeholder value by support-
ing business operations and/or achieving busi-
ness goals.
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Figure 1.1: Business-IT alignment framework (adapted from [1]).
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on the scheme shown in Figure 1.1. The horizontal layers classify entities in a
service provisioning hierarchy in a business: physical entities provide services
to a software infrastructure, which provides services to information systems,
which provide services to businesses. In the business layer, we take four views
on businesses: businesses provide services that have a utility, they perform
processes to provide these services, they communicate with one another as part
of performing these processes, and while doing that, they exchange data that has
semantics. Participating organizations in an inter-organizational collaboration
need both to fit the different entities (horizontal arrows) as well as to address
inter-organizational B-ITa (vertical arrow). Our interest is in the upper two
layers of the framework (area delimited by the dotted line), because there is
where the business and IT alignment in inter-organizational collaborations takes
place.
1.2 Inter-organizational collaborations
Changes in the business environment force organizations to re-think the way
they are doing business. More and more organizations nowadays take advantage
of the next level of reengineering approaches which capitalize on connecting
and aligning the business and IT operations of one organization with those
of other organizations to meet organizational goals. Participants in an inter-
organizational collaboration can be seen as distinct loosely coupled stakeholders
with commonly conflicting interests and goals [18, 19]. However, if they want to
collaborate, they need to formulate a clear-enough common goal(s) toward which
they strive together. This goal is not necessarily the goal of all participants.
The common goal is an agreement among the customer-facing organization and
its direct partners. This common goal might include also other participating
organizations in the inter-organizational collaboration, but not necessarily.
We define an inter-organizational collaboration to be any “mix-and-match”
network of profit-and-loss responsible organizational units, or of independent
organizations, connected by IT, that work together to jointly accomplish tasks,
reach common goals and serve customers over a period of time [20]. Our inter-
est is in IT-enabled inter-organizational collaborations, i.e., collaborations that
are made possible by IT where the participants interoperate with each other by
means of information systems. A traditional example of an inter-organizational
collaboration is an online travel agency where, although some of the online ser-
vices are developed by the travel agency itself, it requires services owned by
third parties, e.g., payment processing services, flight booking services, and car
rentals. In this case, the travel agency can use a multi-stakeholder distributed
system [21] or an inter-organizational system [22] to interoperate with its part-
ners.
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Chapter 2
Validation of Maturity
Models
2.1 MM Development Process
The development of a MM covers several steps (see Figure 2.1). Detailed expla-
nation of most of these steps can be found in our early work [23]. The first step in
developing a MM is to determine the scope of the model, which means to set the
boundaries for the model application and use, and to define the purpose of the
model. This is to differentiate the model from existing MMs. The second step
is about the design of the model and covers (i) the specification of the model’s
type – i.e., assessment versus development model, (ii) the determination of the
model’s architecture – i.e., staged versus continuous model, (iii) the definition
of the maturity levels, and (iv) the identification of the domains to which the
levels apply. This last task is not simple because after identifying the domains,
they need to be validated in order to assure that they correspond to the purpose
of the model. Once the design of the model is completed, process areas need
to be identified for each domain so that we populate the model with observable
domain assessment criteria. A process area is a group of practices in a domain
which, when implemented collectively, satisfy goals considered important for
making an improvement in that domain. After populating the model, it must
be evaluated in order to validate its applicability and generalizability. Finally,
the MM must be made available for use without forgetting its maintenance over
time to keep it up-to-date.
Considering the importance of validation of MMs, the next section discusses
this topic in more detail.
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 Figure 2. MM development process. 
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Figure 2.1: MM development process.
2.2 MMs validation criteria
The validation of MMs received significant attention since the early days of
the Capability Maturity Model (CMM), the best-known MM, proposed by
Carnegie Mellon University’s Software Engineering Institute (more information
on http://www.sei.cmu.edu/cmm/). Initial validatio efforts focuse n co -
paring the costs and quality of the software engineering process of organizations
that used assessment instruments with those who did not [24]. For example,
Schlumberger [25] and Motorola [26] used CMM-bas d improvement programs
as a vehicle for implementing productive changes and to evaluate if the CMM
provided r al benefits. T is kind of validation can be conducted only when a
model has been completed (see EVALUATE step in Figure 2.1). Apart from
these attempts, with very few exceptions, existing literature offers almost no
advi e on how to empirically validate a MM.
Based on recommendations by researchers in empirical software engineering
evaluation [27], requirements engineering [28, 29] and information systems de-
velopment and management [30, 31], we must provide evidence that the ICoNOs
MM is in fact useful, i.e., to investigate the model by empirical means in or-
der to underst nd it, t evaluate it, and to deploy it in prope con ex s. Such
empirical investigation will assure the design of a odel that can be usef l for
business practitioners who work in real-life inter-organizational collaborations.
It is important that the ICoNOs MM addresses real-world problems to become
relevant to st kehold rs.
For the purpose of this paper, we consider that a valid MM is a model that is
sufficiently accurate to achieve its purpose. The purpose of our MM is to enable
assessing maturity of B-ITa efforts in inter-organizational collaborations to plan
future B-ITa actions. With this purpose in mind, we consider the ICoNOs MM
valid if it allows inter-organizational collaborations to assess their alignment
efforts. Since we are goi g through the step DOMAINS of the MM d velopment
process presented in Figure 2.1, for us, validity comprises the completeness and
suitability of the domains included in our model to reach the purpose of the
ICoNOs MM. The domains are the enablers of B-ITa in inter-organizational
settings that will be assessed using the model. The B-ITa domains will be
considered complete only when they constitute all suitable domains that can
enable such alignment. In the next chapter, we present the domains that are
currently included in the ICoNOs MM.
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Chapter 3
B-ITa Domains
A MM can be seen as a two-dimensional framework: one dimension stands for
the maturity levels and the other dimension for the domains to which these
levels are applied. From the literature (e.g., [6, 8, 32]), it is well-known that
domains such as skills, technology scope, partnership, governance, competency
measurements, communications, informal organization, requirements and IT ar-
chitecture help to align business and IT in single enterprises. In contrast to these
authors, our challenge is to identify the necessary domains not for general B-ITa
in the context of single enterprises, but for the inter-organizational aspect of it.
Below, we give a short summary of the domains included in the ICoNOs MM,
following Figure 3.1 from bottom to top:
COORDINATION
PROCESS ARCHITECTURE
IS ARCHITECTURE PARTNERING STRUCTURE
Figure 3.1: B-ITa domains in the ICoNOs MM.
• Partnering structure, defined as the inter-organizational work division, orga-
nizational structure, and roles and responsibilities definition that indicate
where and how the work gets done and who is involved.
• IS architecture, defined as the fundamental organization of the information
management function of the participating organizations embodied in the
information systems, i.e., software applications, that realize this function,
their relationships to each other and to the environment, and the prin-
ciples guiding its design and evolution. It must be noted that, in our
work, we distinguish IS architecture from IT architecture. For us, IT ar-
chitecture consists of the (i) implementation platform, i.e., the collection
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of standard general-purpose software needed to run the IS architecture. It
ranges from operating systems (OSs), middleware, network software to
database management software; and the (ii) physical network, i.e., the
physical resources that run the software applications. This includes com-
puters, cables, wireless access points, printers, and user interface devices
to support the running of the IS architecture [1].
• Process architecture, defined as the choreography of all processes needed to
reach the shared goals of the participating organizations. These processes
are both primary business processes of the collaboration and processes
needed for information exchange.
• Coordination, defined as the mechanisms to manage the interaction and
work among the participating organizations taking into account the de-
pendencies and the shared resources among the processes.
Figure 3.1 illustrates that understanding of both partnering structure and IS
architecture is needed to efficiently support the process architecture of an inter-
organizational collaboration. Organizations involved in inter-organizational IT
alignment can (re)design the partnering structure and IS architecture separately,
however, they need to understand both in order to create and maintain a solid
basis for the processes required to achieve shared goals and to exchange infor-
mation in the inter-organizational collaboration. Coordination, then, comes next
to manage the dependencies among the collaborative activities.
We claim that partnering structure, IS architecture, process architecture and co-
ordination are the necessary domains to consider when dealing with collabora-
tions so that value is created for the participating organizations and B-ITa is
achieved. Using a case study, we evaluate this theoretical statement, and we
continue validating the completeness and suitability of the B-ITa domains for
inter-organizational settings. The next chapter discusses the method we fol-
lowed.
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Chapter 4
Validation Method
The case study presented in this paper is a continuation of previous efforts to
validate the domains included in the ICoNOs MM [10]. By conducting this
second case study, we add reliability to our conclusions. However, since the
presented case is a single case study, we can still bear threats concerning the
case study generalization. As we explain at the end of this chapter, gener-
alization from a single case is possible when using theory to derive empirical
statements [33]. The objective of the case study was to investigate whether
the domains included in our ICoNOs MM are present in the investigated inter-
organizational collaboration and, if so, to what extent. We claim that the
domains presented in the previous chapter are the necessary B-ITa domains to
consider in inter-organizational collaborations. These domains help to achieve
B-ITa adding value for the participating organizations. Using this case study, we
want to demonstrate whether these domains are the necessary ones, or whether
it is required to include more. The research question to answer with this case
is:
Are the domains presented in Figure 3.1 the necessary ones to con-
sider when aligning IT with the business in an inter-organizational
collaboration? If not, what other domains must be taken into ac-
count?
Specifically, we wanted to identify both important information concerning
each of our four domains and new valuable topics characteristic to B-ITa at-
tempts that could be considered as candidates for forming new B-ITa domains.
The primary data sources were professionals from the case study site. We used
interviews as data collection technique. The collected information is of qual-
itative nature since there is no statistical information that could be obtained
from a limited number of interviews with open questions. The interviews were
taped to help writing the reports which we used for analyzing. This was done
with the consent of each interviewee. The secondary sources of data were some
documents related to the implementation of the project to which we had access.
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4.1 Case Study Site
The inter-organizational collaboration we studied is a network of more than a
hundred departments of the state of Tamaulipas in Mexico. The United Mexican
States (Mexico) is a federal constitutional republic, i.e., a federation of thirty-
one free and sovereign states and a Federal District. Tamaulipas is one of these
self-governing states. Since the beginning of the administration 1999-2004, the
organization of the Tamaulipas state government has not changed considerably.
The government is divided in 12 secretaries. In average, each of these secretaries
has 4 divisions and each division consist of at least two departments. One of
these divisions is the Division of ICT (Information and Communication Tech-
nology) that is responsible for all ICT activities in the government, including
development of new systems (IS architecture) and maintaining the IT infrastruc-
ture that support these systems (IT architecture). This division is the supplier
of IT services within the government of the state of Tamaulipas. It is the IT-
side in the B-ITa problem. The business-side (IT demand) is represented by the
requirements of all other divisions and their departments (see Figure 4.1). The
demand side drives the identification and prioritization of systems requirements
and opportunities to exploit emerging technologies. This separation of IT man-
agement issues (i.e., supply and demand sides) in the collaboration among the
secretaries of the Tamaulipas state government is a situation that fits properly
with the operational B-ITa we are addressing with the ICoNOs MM.
IT Demand Side
GENERAL 
SECRETARIAT 
OF 
GOVERNMENT SECRETARY 
OF
FINANCE
SECRETARY 
OF
LABOR AND 
ECONOMIC
DEVELOPMENT
SECRETARY 
OF
TOURISM
SECRETARY 
OF RURAL
DEVELOPMENT
SECRETARY 
OF
PUBLIC 
SECURITY SECRETARY 
OF ADMIN-
ISTRATION
SECRETARY 
OF SOCIAL 
DEVELOPMENT, 
CULTURE AND 
SPORT
SECRETARY 
OF
EDUCATION
SECRETARY 
OF
HEALTH AND 
HUMAN 
SERVICES
SECRETARY 
OF
URBAN 
DEVELOPMENT 
AND ECOLOGY
GENERAL 
OFFICE OF 
JUSTICE
GOVERNOR
IT Supply side
Division of ICT
Department of Development
Technology and Information
Management (IS architecture)
Department of Technological
Infrastructure and Telecom-
munications (IT architecture)
Figure 4.1: IT and business sides in the Tamaulipas state government structure.
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The government of the state of Tamaulipas shares the view that modern
governments must be distinguished by the results that they bring, by the solu-
tions that they generate, and by the opportunities and transparency that they
offer to the society. As a response to the necessity of having a modern govern-
ment administration, the government of the state of Tamaulipas implemented
Domino/Notes to allow the departments to maintain fast and uninterrupted in-
ternal communication, while offering better quality of service to citizens. The
goal of the project was to increase e-mail uniformity and to allow the develop-
ment of collaborative systems. This goal faces the overall requirements of the
government departments: to make the service-delivery process more effective
and efficient, and to create a better government-citizen relation, meeting the
expectations of society.
The first project under Domino/Notes was the Citizen Attention Service
System (CASS). This system helps to collect all the individual requests and
petitions that the citizens raise to the governor and to the government secretaries
chiefs, i.e., any request concerning public services as electricity, security and
the like, that the citizen wants to submit to the government of the state of
Tamaulipas.
The CASS project began in 2001. The initial situation in the area of ser-
vice provisioning to citizens was characterized by much bureaucracy and poor
response time. Only few of the departments had a system to manage the re-
quests. Those systems were home-grown applications developed by IT sections
of different departments. Each had its own application logic and data semantics
and contributed in a unique way to a lack of homogeneity and communication
among systems. For example, when a department received a citizen’s request
that involved other department(s), the official documents were sent by internal
postal service and the department in charge had no longer direct control on the
request. This control came back when the documents were received back. The
communication among departments was primarily by means of telephone.
The new system facilitates the allocation, distribution and communication
of citizens’ requests among departments, as well as all the information related to
such requests, i.e., the associated preceding events, the elaboration of the official
document, the current status and the answer of the departments involve in the
process to satisfy the requests. This helps to have better control in each of the
processes, while having a close relation with the citizens to keep them informed
on the process of their requests. A visible advantage after implementing the
CASS was the reduction of response time. The system records the citizens’
requests and automatically sends them to the departments that are involved,
thus, avoiding bureaucracy and driving employees to work efficiently because of
the feeling of being controlled by superiors by means of the new system.
4.2 Analysis Process
This section summarizes the strategies and techniques that we used to analyze
the information obtained in the case. Figure 4.2 illustrates the analysis process
13
 A PRIORI 
CODING 
 
SECONDARY 
DATA 
RECORDED 
INTERVIEWS
TRANSCRIPTS 
SUMMARIES 
ANALYSIS USING 
INTERPRETATION 
WITHIN 
CASE 
ANALYSIS
RESULTS 
EMPIRICAL STATEMENTS CONTEXT 
START 
INTERVIEWS, 
DOCUMENT 
COLLECTION 
END
Figure 4.2: The data analysis process (adapted from [2]).
we followed. As the data was summarized in transcripts, we chose a hermeneu-
tic approach to analyze it. This approach claims that we can understand a
complex whole from preconceptions about the meanings of its parts and their
interrelationships [34]. In our particular case, a hermeneutic approach helps to
obtain results from analyzing the information sources, the interviewees, and the
organization altogether.
According to literature [35, 36], an “a priori codification” of expected con-
cepts is valuable when starting an analysis process because it helps to shape the
theory to be tested and built. Our previous work [10] helped us to develop such
codification based on the domains included in our ICoNOs MM, i.e., partnering
structure, IS architecture, process architecture and coordination. This codification is
later used in the analysis of the interviews transcripts (see Figure 4.2). If the
codes prove important in the results of our case, then we have a firmer em-
pirical ground for the findings. Individual transcripts summaries were created
from each participant’s recorded interview. This process helped to develop a
clearer picture of the answers of the participants to the questions of the inter-
view. Specifically, the transcriptions were useful to carry out a ‘within-case’
analysis [35], i.e., the interviews write-ups helped to generate insights and to
cope with secondary data of the case study site. In addition, analysis of sec-
ondary data was done in parallel to the analysis of the interview transcripts.
The secondary data was collected from the documentation which referred to
aspects of the domains included in our model.
As professionals, i.e., people, were the primary data sources, we used inter-
pretation as analysis technique. Generally, people develop and use their own
understanding and observations of themselves and their environment to interpret
their world [34, 37]. Therefore, it was expected that the interviewees attached
their own meanings and interpretations to their answers in the interviews. This
situation supports our decision for using interpretation. Proceeding from the
case knowledge, we made some inferences about the domains. The validation
of these inferences depends on the plausibility of the logical reasoning that it is
used to describe the results and to build theory [34].
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As this case is a single interpretative study – since we are studying one
(constantly changing) organization, it can be argued that we cannot generalize
results. We consider two kinds of validity threats: (i) single case studies cannot
be used to generalize, and (ii) interpretative research cannot generalize. We
took some steps to counter them. First, according to Yin [36], to be able to
generalize to valid statements from a case study, we need to use multiple sources
of evidence and conduct multiple cases. This can help to ensure the quality of
the final conclusions. Hence, we responded to the first validity threat by (i)
conducting diverse case studies with the same research question, and (ii) using
interviews and documents as sources of evidence. The case study presented in
this paper is the second case study that is carried out to validate the domains
included in our B-ITa assessment instrument.
To confront the second validity concern, we based our analysis process on
theories, frameworks, and principles developed by case study research method-
ologists (e.g., [33, 34, 36]). In summary, they claim that the generalization
from theoretical statements (e.g. a theory confirmed in one setting) to em-
pirical statements (descriptions of other settings) is possible and valid. So, to
strengthen the claim that the theory we built from previous efforts [10] is in-
deed generalizable to new settings, we are conducting this study to confirm the
theory in a new but similar setting: both studies have been conducted in real-
life inter-organizational collaborations that differ from each other in the B-ITa
key drivers they have, i.e., the key drivers of the case study site presented in
this paper are to improve quality and to increase effectiveness, while the B-ITa
key drivers of the previous case study are to control costs and to manage risk.
The present B-ITa domains validation effort is a step forward to assure that
our ICoNOs MM makes sense to business practitioners who work in real-life
inter-organizational collaborations.
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Chapter 5
Case Study Results
The analysis was done by one of the researchers (Santana Tapia) who is involved
in the development of the ICoNOs MM. Therefore, we face some validity threats
that we will diminish with the future work when including the other researchers
involved in this project in the analysis process. We summarize our findings in
turn.
Partnering structure. The state of Tamaulipas, as a public organization,
has a hierarchy of authority with powers and responsibilities understood
by all, a clear-cut division of work among the departments and people, and
an explicit set of procedures for making decisions. The government of the
state of Tamaulipas, every four years, upon the start of a new administra-
tion, checks and revises its “Regulations, Procedures and Organization”
handbook. The complete organizational structure, the description of roles
and responsibilities, the course of actions for achieving results, the norms
and policies on the organizational roles, and the relationships among them,
can all be found in this handbook. It means that, for the CASS project,
the departments already had (i) a good definition of roles and responsi-
bilities, and (ii) an established governance structure. Although they have
assigned responsibilities to the individual actors collaborating in the net-
work, what went wrong was the inconsistent level of commitment to work
effectively with a minimum waste of time and effort. In the collaboration,
the points of power and authority were positioned in places which ren-
dered it ineffective to mitigate such a situation. It was no effective use of
authority to manage the work commitment program.
IS architecture. The documentation of the IS architecture of the complete
inter-organizational collaboration was indeed necessary when the CASS
project began. However, it turned out that this architecture was not
enough to reach the goals of the project. The IS architecture included a sig-
nificant number of home-grown applications and this rendered inefficient
any approach to integrating them and setting up a solid foundation for
CASS. This situation led to start the development of CASS from scratch.
16
It must be noted that for the government of the state of Tamaulipas the
documentation of the architecture at the level of software applications was
not enough. They also needed to define the architecture of infrastructure
and technical issues (the IT architecture). For the CASS roll-out team
to know which departments were ready for CASS and which were not, it
was important to have an inventory of the hardware and OSs of each of
the participating departments. This inventory effort revealed that they
needed to acquire new hardware to support the new collaborative system.
Process architecture. After implementing Domino/Notes as new platform
to develop systems in the Tamaulipas state government, the definition
of process architecture became an important task for the success of each
project that followed. For the government of the state of Tamaulipas, this
architecture is necessary to align the new systems, e.g., CASS, with the re-
quirements of the inter-organizational collaboration. Unlike our previous
case study (see [10]), where the studied inter-organizational collaboration
gave more priority to the IS architecture domain than to the process architec-
ture domain, the government of the state of Tamaulipas begins a project
by thinking first about the processes and, then, about the information sys-
tems. First, they define the processes that each participant will perform,
as well as the collaborative processes. Then, they analyze what informa-
tion systems could support such processes. In their case, these supporting
systems are new systems as they lacked effective applications.
Coordination. In this collaboration, and particularly in the CASS project,
the requests and petitions management process depends on several depart-
ments (for example, Table 5.1 presents the departments involved in the
educative credit request process – this credit is given to students who want
to pursue their university studies in other Mexican states). Such a situ-
ation led to establish a considerable number of coordination mechanisms
to help control the collaborative workflow. Our interviewees converged
on the use of the following mechanisms: (i) coordination enabled through
shared goals, (ii) coordination enabled through agreements specifications,
(iii) definition and communication of mutual expectations, and (iv) reg-
ular control meetings. All these mechanisms were used in combination
to achieve concerted actions among the participating departments, i.e., to
coordinate the mutual work treaties in the state of Tamaulipas.
5.1 New theoretical statements
In this case study, the validation of the domains included in our ICoNOs MM
helps us to justify the claim that such domains, already empirically tested and
confirmed in another setting – an outsourcing collaboration between a lead-
ing international business and technology integrator and a local provider of
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Table 5.1: Educative credit request process.
Table 2. Educative credit request process. 
STEP  ACTIVITY DEPARTMENT DAYS
1 Submit educative credit request  Student  1 
2 Receive the request and check the academic situation  Division of Finance and Administration 1 
3 Pursuit the request process  Department of Service of the ICEET  5 
4 Verify the data of the credited and endorsement Department of Investments and Portfolio 8 
5 Approve/reject the credit Subcommittee of the Trust of the ICEET 2 
6 Elaborate the contract and the promissory note Institute of Educative Credit 2 
7 Get signatures of the credited and endorsement Division of Finance and Administration 1 
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m ss-marketed services [10], are generalizable to this new setting – an inter-
organizational collaboration among departments in a state of Mexico.
As in our previous case study, the findings of the case presented in this
paper suggest that the four B-ITa domains (i.e., partnering structure, IS architec-
ture, process rchitecture and coordination) a e indeed the ecessary domains that
inter-organizational collaborations take int account in their efforts fo align-
ing information technology with the business requirements. We still do not
have empirical evidence to consider additional domains as part of o r B-ITa
domains. Furthermore, with the analysis of data, it also was possible to observe
new theoretical st tements c mprising relations mong the validated omains:
1. The level of automation (through the existing systems) of the participants
in an inter-organizational collaboration affects considerably the degree of
inter-organizational busi ess-IT alignment.
A previous study [38] on cultural perceptions into single enterprises IT
management found that, although managers were aware of the require-
ments to achieve B-IT , B-ITa was practically not feasible becau e the
organizations perceived the importance of IT as very low in the first place
and th refore there w s very limited atten ion for it. The results of the
Tamaulipas case study suggest that this situation can be extrapolated
to inter-organizational collaborations where single-owned information sys-
tems are essential for the collaborative work. If the social status of IT is
low and the participating organizations do not have any automated infor-
mation systems that could be used to support the collaborative processes,
efforts for achieving inter-organizational B-ITa can take much more time
in comparison to B-ITa efforts in collaborations with considerable level
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of automation of its activities. Our observation was that if automated
systems do not exist, there is no inter-organizational B-ITa.
2. The order in which the business-IT alignment domains are taken into ac-
count in the efforts to achieve inter-organizational business-IT alignment
should not affect the efforts’ results.
The importance of the domains varies according to the settings where
an inter-organizational collaboration works. In the efforts for aligning
information systems with the requirements of the business, each inter-
organizational collaboration can begin its work first in the domain that
best meets its objectives. As our model is a continuous MM [23], it will let
inter-organizational collaborations focus, for instance, on the domains with
a low level of maturity. Those domains that are associated with higher
maturity can, then, be candidates for inclusion in later improvements
efforts. In the CASS project, the government of the state of Tamaulipas
left the partnering structure unchanged. They concentrated on partnering
structure, IS architecture, and coordination in its B-ITa effort.
These two new theoretical statements need to be validated in future work.
These statements are then hypotheses which we justified on the basis of the
evidence provided by this case study only. Thus these theoretical statements
can become admitted as true only when they can, under other circumstances,
be used to deduce directly verifiable observations, i.e., if we can find enough
evidence to change their nature from hypotheses to facts.
5.2 Implications of the validation’s results
The case study results suggest that the four B-ITa domains included in the
ICoNOs MM (i.e., partnering structure, IS architecture, process architecture and coor-
dination) are the most important domains that the government of the state of
Tamaulipas considers in its efforts for aligning business with IT. These results
replicate the results obtained in our previous validation efforts [10] and help us
to confirm our theory. It must be noted that, in this case study, the only topic
that stands out from the case study codification, i.e., our B-ITa domains, is IT
architecture (see Figure 5.1). To document the IT architecture was important
in the CASS project for implementers to know which departments were ready
for the new system and which were not.
Despite of this finding, we decided to leave our model unchanged. We did not
consider IT architecture as a necessary B-ITa domain because of three reasons:
first, the domain of IT architecture it is not a replication of previous results; it
seems that not all inter-organizational collaborations consider IT architecture
as an necessary domain in B-ITa attempts so, we can not generalize this new
result.
Second, although we address operational B-ITa with our MM, we only con-
sider information systems when we mention the term ‘services offered by IT’ in
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Figure 5.1: B-ITa domains found in the validation case studies.
our definition of B-ITa (see Figure 1.1). Therefore, as services abstract from
the IT architecture, it is out of the scope of our work. Third, regular discus-
sions with experts from sixteen different IT service providers and consultancy
companies were conducted as part of our project, and none of them so far in-
dicated that IT architecture falls into the necessary domains that need to be
considered to achieve B-ITa in inter-organizational settings. Therefore, for the
time being, we think it is safe to consider IT architecture as an additional B-ITa
domain that might be addressed in B-ITa improvement attempts, but it is not
a necessary domain. So, since IT architecture is not necessary for achieving B-
ITa in inter-organizational collaborations, then B-ITa does not guarantees that
inter-organizational collaborations consider IT architecture in their strivings for
B-ITa. In future work, this last statement will also be considered as hypothesis.
We want to confirm its plausibility in order to build theory and generalize it.
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Chapter 6
Conclusion and Future
Work
According to CIOs, better business-IT alignment relies primarily on better con-
tinuous planning between business and IT after knowing how their current align-
ment situation is [39]. In our research, we are developing an instrument to assess
such alignment in inter-organizational collaborations: the ICoNOs MM. In this
paper, we have presented how we have empirically validated this maturity model.
We conducted a case study for this purpose. We make the note that this vali-
dation attempt is not the evaluation of the entire model itself. Instead, its sole
purpose was to validate the business-IT alignment domains which are included
in the maturity model. From results of previous validation efforts [10], we built
theory claiming that such domains are the necessary domains to consider when
achieving business-IT alignment in inter-organizational settings. With the case
study presented in this paper, we confirm that theory in new but similar set-
tings. This increases our knowledge of the completeness and the suitability of
the domains we included in the ICoNOs MM, which helps us to generalize our
results. The case study findings suggest that the four business-IT alignment
domains (i.e., partnering structure, IS architecture, process architecture and coordi-
nation) are the necessary domains that inter-organizational collaborations take
into account in their efforts for aligning IT with the business. A new critical
responsibility for CIOs involved in such efforts should be weighing our confirmed
domains in order to obtain new insights and to strive for business-IT alignment
maturity. The case also helped us to distill new theoretical statements that need
to be validated in future work.
Our work for immediate future includes populating the model with process
areas related to each of the business-IT alignment domains. We need to identify
what is a good and not so good process area for each of the domains of the
ICoNOs MM to determine their maturity levels. After that, we will conduct
a case study to validate these process areas and, then, we plan to validate the
maturity model as a whole.
21
Acknowledgments
We are grateful to the professionals (Koco Galeana Zapien, Gabriel Puga Li-
mas, Samuel Cabrera Ramı´rez, Oswaldo Maldonado Ligues, Luis Patricio Cruz
Ramı´rez and Nicte-Ha´ Castro Ca´rdenas), who participate in the interviews and
to the Division of ICT of the government of the state of Tamaulipas for their
support to this second step in validating the business-IT alignment domains of
the ICoNOs MM.
22
Bibliography
[1] van Eck, P., Blanken, H., Wieringa, R.: Project GRAAL: towards opera-
tional architecture alignment. International Journal of Cooperative Infor-
mation Systems 13(3) (2004) 235–255
[2] Maimbo, H., Pervan, G.: Designing a case study protocol for application
in IS research. In Chau, P., ed.: Proceedings of the Ninth Pacific Asia
Conference on Information Systems (PACIS’05), Hong Kong (2005) 1281–
1292
[3] CIO Magazine: The state of the CIO 2008 (2007) Research Paper Report.
[4] Santana Tapia, R.: A value-based maturity model for IT alignment in
networked businesses. In: CAISE’06: Proc. of Workshops and Doctoral
Consortium of the 18th Int. Conf. on Advanced Information Systems Engi-
neering, Luxembourg, Presses Universitaires de Namur (2006) 1201–1208
[5] Wieringa, R., Gordijn, J., van Eck, P.: Value-based business-IT alignment
in networked constellations of enterprises. In: REBNITA ’05: Proceed-
ings of the 1st International Workshop on Requirements Engineering for
Business Need and IT Alignment, Paris, France (2005)
[6] Federal Architecture Working Group: Architecture alignment and assess-
ment guide (2000)
[7] de Koning, D., van der Marck, P.: IT Zonder Hoofdpijn: Een Leidraad voor
het Verbeteren van de Bedrijfsprestaties. Prentice Hall (2002) In Dutch.
[8] Luftman, J.: Assessing IT-business alignment. Information Systems Man-
agement 20(4) (2003) 9–15
[9] Lynch, C.: Collaborative innovation: 5 steps to successful technology part-
nerships. CIO Magazine (2007)
[10] Santana Tapia, R., Daneva, M., van Eck, P.: Validating adequacy and
suitability of business-IT alignment criteria in an inter-enterprise maturity
model. In: Proceedings of the Eleventh IEEE International EDOC Enter-
prise Computing Conference, Annapolis, MD, USA, Los Alamitos, IEEE
Computer Society Press (2007) 202–213
23
[11] Henderson, J., Venkatraman, H.: Strategic alignment: Leveraging infor-
mation technology for transforming organizations. IBM Systems Journal
32(1) (1993) 472–484
[12] Broadbent, M., Weill, P.: Improving business and information strategy
alignment: Learning from the banking industry. IBM Systems Journal
32(1) (1993) 162–179
[13] Reich, B., Benbasat, I.: Development of measures to investigate the linkage
between business and information technology objectives. MIS Quarterly
20(1) (1996) 55–81
[14] Chan, Y., Huff, S., Barclay, D., Copeland, D.: Business strategic orien-
tation, information systems strategic orientation, & strategic alignment.
Information Systems Research 8(1) (1997) 125–150
[15] Maes, R., Rijsenbrij, D., Truijens, O., Goedvolk, H.: Redefining business-
IT alignment through a unified framework (2000) PrimaVera Working Pa-
per Series, Universiteit van Amsterdam, White Paper, 2000.
[16] Duffy, J.: Maturity models: Blueprints for e-volution. Strategic and Lead-
ership 29(6) (2001) 19–26
[17] Senn, A.: Re aling: Tackling business and IT alignment (2004) CIO Ad-
vertising Supplement, Deloitte Development LLC.
[18] Damian, D.: Stakeholders in global requirements engineering: Lessons
learned from practice. IEEE Software 24(2) (2007) 21–27
[19] van Hooff, R., Weghorst, P., Verhoef, D.: Ketenbesturing. Tijdschrift voor
informatie en management (TIEM) (19) (2007) 4–9 In Dutch.
[20] Santana Tapia, R.: What is a networked business? Technical Report TR-
CTIT-06-23a, University of Twente, Enschede, The Netherlands (2006)
[21] Clotet, R., Franch, X., Grnbacher, P., Lo´pez, L., Marco, J., Quintus, M.,
Seyff, N.: Requirements modelling for multi-stakeholder distributed sys-
tems: Challenges and techniques. In Rolland, C., Pastor, O., Cavarero,
J.L., eds.: Proceedings of the 1st International Conference on Research
Challenges on Information Science (RCIS’07), Ouarzazate, Morocco (2007)
413–424
[22] Ma¨kipa¨a¨, M.: Inter-organizational information systems in cooperative
inter-organizational relationships: Study of the factors influencing to suc-
cess. In: Project E-Society: Building Bricks. Volume 226 of IFIP Inter-
national Federation for Information Processing. Springer Boston (2008)
68–81
24
[23] Santana Tapia, R., Daneva, M., van Eck, P.: Developing an inter-enterprise
alignment maturity model: Research challenges and solutions. In Rolland,
C., Pastor, O., Cavarero, J.L., eds.: Proc. of the 1st Int. Conf. on Research
Challenges on Information Science (RCIS’07), Ouarzazate, Morocco (2007)
51–59
[24] Emam, K.E., Drouin, J.N., Melo, W.: SPICE: The theory and practice of
software process improvement and capability determination. IEEE Com-
puter Society Press, Los Alamitos, CA, USA (1997)
[25] Wohlwend, H., Rosenbaum, S.: Schlumberger’s software improvement pro-
gram. IEEE Transactions on Software Engineering 20(11) (1994) 833–839
[26] Diaz, M., Sligo, J.: How software process improvement helped Motorola.
IEEE Software 14(5) (1997) 75–81
[27] Kitchenham, B., Pickard, L., Pfleeger, S.L.: Case studies for method and
tool evaluation. IEEE Software 12(4) (1995) 52–62
[28] Davis, A.M., Hickey, A.: Viewpoints - requirements researchers: Do we
practice what we preach? Requirements Engineering 7(2) (2002) 107–111
[29] Wieringa, R.: Requirements researchers: are we really doing research?
Requirements Engineering 10(4) (2005) 304–306
[30] Hevner, A.R., March, S.T., Park, J., Ram, S.: Design science in information
systems research. MIS Quarterly 28(1) (2004)
[31] Rosemann, M., Vessey, I.: Toward improving the relevance of informa-
tion systems research to practice: The role of applicability checks. MIS
Quarterly 32(1) (2008) 1–22
[32] Chan, Y.: Why haven’t we mastered alignment? the importance of the
informal organization structure. MIS Quarterly Executive 1(21) (2002)
76–112
[33] Lee, A., Baskerville, R.: Generalizing generalizability in information sys-
tems research. Information Systems Research 14(3) (2003) 221–243
[34] Klein, H., Myers, M.: A set of principles for conducting and evaluating in-
terpretive field studies in information systems. MIS Quarterly 23(1) (1999)
67–93
[35] Eisenhardt, K.M.: Building theories from case study research. The
Academy of Management Review 14(4) (1989) 532–550
[36] Yin, R.K.: Case study research: Design and methods. Third edn. Applied
Social Research Methods Series; vol. 5. Sage Publications (2003)
[37] van Maanen, J.: The fact of fiction in organizational ethnography. Admin-
istrative Science Quarterly 24(4) (1979) 539–550
25
[38] Kaarst-Brown, M.L., Robey, D.: More on myth, magic and metaphor:
Cultural insights into the management of information technology in orga-
nizations. Information Technology & People 12(2) (1999) 192–218
[39] Cram, S.: Alignment: The business of IT is business. CIO Magazine (2005)
26
